
BioSentinel
The BioSentinel mission was selected in 
2013 as one of three secondary payloads to 
Å`�VU�[OL�:WHJL�3H\UJO�:`Z[LT»Z�ÄYZ[�
Exploration Mission (EM-1) planned for 
SH\UJO�PU�1\S`�������;OL�WYPTHY`�VIQLJ[P]L�VM�
)PV:LU[PULS�PZ�[V�KL]LSVW�H�IPVZLUZVY�\ZPUN�H�
ZPTWSL�TVKLS�VYNHUPZT�[V�KL[LJ[��TLHZ\YL��
HUK�JVYYLSH[L�^P[O�V[OLY�TLHZ\YLTLU[Z�[OL�
PTWHJ[�VM�ZWHJL�YHKPH[PVU�[V�SP]PUN�VYNHUPZTZ�
V]LY�SVUN�K\YH[PVUZ�IL`VUK�3V^�,HY[O�6YIP[�
�3,6���>OPSL�WYVNYLZZ�PKLU[PM`PUN�HUK�
JOHYHJ[LYPaPUN�IPVSVNPJHS�YHKPH[PVU�LɈLJ[Z�
\ZPUN�,HY[O�IHZLK�MHJPSP[PLZ�OHZ�ILLU�
ZPNUPÄJHU[��UV�[LYYLZ[YPHS�ZV\YJL�K\WSPJH[LZ�
[OL�\UPX\L�ZWHJL�YHKPH[PVU�LU]PYVUTLU[�
;OL�)PV:LU[PULS�IPVZLUZVY�\ZLZ�[OL�I\KKPUN�
yeast S. cerevisiae�[V�KL[LJ[�HUK�TLHZ\YL�
KV\ISL�Z[YHUK�IYLHRZ��+:)Z��[OH[�VJJ\Y�
PU�YLZWVUZL�[V�HTIPLU[�ZWHJL�YHKPH[PVU��
+:)Z�HYL�KLSL[LYPV\Z�+5(�SLZPVUZ�[OH[�HYL�
NLULYH[LK�I`�L_WVZ\YL�[V�OPNOS`�LULYNL[PJ�
particles in the deep-space radiation 
ZWLJ[Y\T�HUK�[OH[�HYL�VM[LU�YLWHPYLK�
^P[OV\[�LYYVYZ�I`�[OL�JLSS��;OL�IPVZLUZVY�
JVUZPZ[Z�VM�NLUL[PJHSS`�LUNPULLYLK�`LHZ[�
Z[YHPUZ�HUK�U\[YPLU[�ZLSLJ[PVU�Z[YH[LNPLZ�[OH[�
LUZ\YL�[OH[�VUS`�JLSSZ�[OH[�OH]L�YLWHPYLK�
+:)Z�^PSS�NYV^�PU�ZWLJPHSPaLK�TLKPH��
;OLYLMVYL��J\S[\YL�NYV^[O�HUK�TL[HIVSPJ�
HJ[P]P[`�VM�`LHZ[�JLSSZ�KPYLJ[S`�PUKPJH[L�
H�Z\JJLZZM\S�+:)�HUK�YLWHPY�L]LU[��

)PV:LU[PULS�ZWHJLJYHM[�SLH]LZ�,HY[O�[V�H�S\UHY�Å`�I`�[YHQLJ[VY`�HUK�PU[V�H�OLSPVJLU[YPJ�VYIP[

0U�[OL�)PV:LU[PULS�WH`SVHK��`LHZ[�JLSSZ�
HYL�Z[VYLK�KY`�PU�TPJYVÅ\PKPJ�JHYKZ�PUZPKL�
H���<UP[���<��ZWHJLJYHM[�TLHZ\YPUN�
HWWYV_PTH[LS`������PUJOLZ�SVUN�� ���PUJOLZ�
^PKL��HUK�����PUJOLZ�[HSS��0[�^LPNOZ�HIV\[�
���WV\UKZ��([�SH\UJO��)PV:LU[PULS�YLZPKLZ�
^P[OPU�[OL�ZLJVUK�Z[HNL�VU�[OL�SH\UJO�
]LOPJSL�MYVT�^OPJO�P[�PZ�KLWSV`LK�[V�H�S\UHY�
Å`�I`�[YHQLJ[VY`�HUK�PU[V�H�OLSPVJLU[YPJ�VYIP[�
^OLYL�P[Z�KPZ[HUJL�[V�[OL�Z\U�PZ�ZSPNO[S`�
JSVZLY�[OHU�,HY[O»Z��]HY`PUN�IL[^LLU��� ��[V�
�� ��[PTLZ�,HY[O»Z�KPZ[HUJL�[V�[OL�Z\U��(M[LY�
JVTWSL[PUN�[OL�S\UHY�Å`�I`�HUK�ZWHJLJYHM[�
JOLJRV\[��[OL�ZJPLUJL�TPZZPVU�WOHZL�ILNPUZ�
^P[O�[OL�^L[[PUN�VM�[OL�ÄYZ[�ZL[�VM�JLSS�
JVU[HPUPUN�^LSSZ�^P[O�ZWLJPHSPaLK�TLKPH��
;OL�TPJYVÅ\PKPJ�JHYKZ�JHYY`�[OYLL�`LHZ[�
strains: wild type (similar to yeast strains 
MV\UK�PU�UH[\YL���YHK���T\[HU[��KLMLJ[P]L�
PU�+:)�YLWHPY���HUK�[OL�+:)�IPVZLUZVY�
Z[YHPU��,HJO�ZL[�VM�^LSSZ�PZ�L_WLJ[LK�[V�IL�
PU�P[Z�HJ[P]L�TVKL�MVY��¶��^LLRZ�MVSSV^PUN�
O`KYH[PVU"�T\S[PWSL�ZL[Z�VM�^LSSZ�^PSS�IL�
HJ[P]H[LK�H[�KPɈLYLU[�[PTL�WVPU[Z�V]LY�[OL�
���TVU[O�TPZZPVU��6UL�YLZLY]L�ZL[�VM�^LSSZ�
^PSS�IL�HJ[P]H[LK�PU�[OL�VJJ\YYLUJL�VM�H�:VSHY�
7HY[PJSL�,]LU[��:7,���7H`SVHK�ZJPLUJL�KH[H�
HUK�ZWHJLJYHM[�[LSLTL[Y`�^PSS�IL�Z[VYLK�VU�
IVHYK�HUK�[OLU�KV^USVHKLK�[V�[OL�NYV\UK�
.YV^[O�HUK�TL[HIVSPJ�HJ[P]P[`�VM�[OL�`LHZ[�
JLSSZ�^PSS�IL�TLHZ\YLK�\ZPUN�H���JVSVY�
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3,+�KL[LJ[PVU�Z`Z[LT�HUK�[OL�TL[HIVSPJ�PUKPJH[VY�
K`L�HSHTHY)S\L®��)PVSVNPJHS�TLHZ\YLTLU[Z�^PSS�IL�
JVTWHYLK�[V�KH[H�WYV]PKLK�I`�VUIVHYK�WO`ZPJHS�
ZLUZVYZ�HUK�KVZPTL[LYZ�[V�VI[HPU�[V[HS�PVUPaPUN�
YHKPH[PVU�KVZL�HUK�WHY[PJSL�JOHYHJ[LYPaH[PVU��HUK�[V�
,HY[O�IHZLK�L_WLYPTLU[Z�\ZPUN�YLSL]HU[�LULYNL[PJ�
WHY[PJSL�[`WLZ��LULYNPLZ��HUK�KVZLZ��(KKP[PVUHSS �̀�[OYLL�
PKLU[PJHS�)PV:LU[PULS�WH`SVHKZ�^PSS�IL�KL]LSVWLK�¶�
VUL�MVY�[OL�0U[LYUH[PVUHS�:WHJL�:[H[PVU��0::���^OLYL�
[OLYL�PZ�ZPTPSHY�TPJYVNYH]P[`�I\[�H�JVTWHYH[P]LS`�
SV^�YHKPH[PVU�LU]PYVUTLU[��VUL�MVY�\ZL�HZ�H�KLSH`LK�
Z`UJOYVUV\Z�NYV\UK�JVU[YVS�H[�,HY[O�NYH]P[`�HUK�HSZV�
^P[O�H�SV^�YHKPH[PVU�LU]PYVUTLU[��HUK�VUL�NYV\UK�
WH`SVHK�[OH[�^PSS�IL�\ZLK�H[�)YVVROH]LU�5H[PVUHS�
3HIVYH[VY`�PU�5L^�@VYR�MVY�YHKPH[PVU�[LZ[PUN��;O\Z�[OL�
)PV:LU[PULS�WH`SVHK�^PSS�OLSW�JHSPIYH[L�[OL�IPVSVNPJHS�
LɈLJ[Z�VM�YHKPH[PVU�PU�KLLW�ZWHJL�[V�HUHSVNV\Z�
TLHZ\YLTLU[Z�JVUK\J[LK�VU�,HY[O�HUK�VU�[OL�0::�
)PV:LU[PULS�^PSS�JVUK\J[�[OL�ÄYZ[�Z[\K`�VM�IPVSVNPJHS�
YLZWVUZL�[V�ZWHJL�YHKPH[PVU�V\[ZPKL�3,6�PU�V]LY����
`LHYZ��)PV:LU[PULS�^PSS�HKKYLZZ�Z[YH[LNPJ�RUV^SLKNL�
NHWZ�YLSH[LK�[V�[OL�IPVSVNPJHS�LɈLJ[Z�VM�ZWHJL�YHKPH[PVU�
HUK�^PSS�WYV]PKL�HU�HKHW[HISL�WSH[MVYT�[V�WLYMVYT�
O\THU�YLSL]HU[�TLHZ\YLTLU[Z�PU�T\S[PWSL�ZWHJL�
LU]PYVUTLU[Z�PU�[OL�M\[\YL��@LHZ[�PZ�[OL�PKLHS�VYNHUPZT�
MVY�[OPZ�TPZZPVU�ILJH\ZL�VM�P[Z�ZWHJLÅPNO[�OLYP[HNL��P[�PZ�
OPNOS`�JHWHISL�VM�YLWHPYPUN�+:)Z��HUK�P[�JHU�IL�Z[VYLK�PU�
Z[HZPZ�MVY�H�SVUN�WLYPVK�VM�[PTL��4VYLV]LY��[OL�+:)�
YLWHPY�TLJOHUPZTZ�PU�`LHZ[�HYL�^LSS�Z[\KPLK�HUK�OPNOS`�
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O\THU�L_WSVYH[PVU��HUK�]HSPKH[PUN�L_PZ[PUN�TVKLSZ�VM�[OL�
LɈLJ[Z�VM�ZWHJL�YHKPH[PVU�VU�SP]PUN�VYNHUPZTZ�
;OL�)PV:LU[PULS�TPZZPVU�PZ�M\UKLK�I`�[OL�(K]HUJLK�
,_WSVYH[PVU�:`Z[LTZ�WYVNYHT�^P[OPU�[OL�/\THU�
,_WSVYH[PVU�HUK�6WLYH[PVUZ�4PZZPVU�+PYLJ[VYH[L�H[�
5(:(�/LHKX\HY[LYZ��7HY[ULY�VYNHUPaH[PVUZ�PUJS\KL�
5(:(�(TLZ�9LZLHYJO�*LU[LY��5(:(�1VOUZVU�:WHJL�
*LU[LY��3VTH�3PUKH�<UP]LYZP[`�4LKPJHS�*LU[LY��
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HJ[P]P[`�VM�[OL�`LHZ[�^PSS�IL�TLHZ\YLK�\ZPUN�H���JVSVY�3,+�
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(U[VUPV�9PJJV� 
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5(:(�(TLZ�9LZLHYJO�*LU[LY 
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Sharmila Bhattacharya   
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